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1
LINEAR LIGHT SOURCE DEVICE AND
PLANAR LIGHT SOURCE DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a light source device hav-
ing a plurality of light emitting elements arranged in a linear
configuration, and arranged on the side surface of a light
guiding plate for making a planar light source device. Also,
the present invention relates to the planar light source device.

2. Description of the Related Art

There is a planar light emission light source having a light
guiding plate and a linear light source device arranged on the
side surface of the light guiding plate (for example, see Patent
Reference 1) as the backlight light source of the liquid crystal
display panel for use in cell phones or digital cameras, etc.

The linear light source device includes a printed circuit
board having a slender rectangular-shaped wiring pattern
formed thereon, light emitting elements arranged in plurality
separated from each other along the longitudinal direction of
the printed circuit board on the printed circuit board and
connected with the wiring pattern of the printed circuit board,
reflectors arranged on one side and the other side in the
longitudinal direction of the various light emitting elements,
respectively, and having a slope surface, and a sealing resin
for sealing various light emitting elements.

For the linear light source device, when thermosetting is
carried out for the sealing resin, the linear light source device
wraps convex downward (in the direction to the surface on the
side opposite to the surface of the printed circuit board where
the light emitting elements are assembled). As a result, its
adhesive property on the light guiding plate degrades, and the
light incidence efficiency to the light guiding plate decreases.

According to Patent Reference 2, the reflector arranged for
a light emitting element and the reflector arranged for the
adjacent light emitting element are not arranged continuously
in order to prevent warp of the linear light source device. They
are separated from each other by arranging a groove instead.
The groove can relax the stress generated due to contradiction
of the sealing resin, and it can prevent warp.

In addition, for the conventional linear light source device,
a ribbon-shaped flexible substrate is attached for connecting
the linear light source device with a power supply (Patent
Reference 3).

Patent Reference 1: JP-A-2004-235139

Patent Reference 2: JP-A-2006-120691

Patent Reference 3: JP-A-2009-32479

However, the method described in Patent Reference 2 has
insufficient effect in preventing warp. It has low close contact
property with the warped light guiding plate, low light inci-
dence efficiency to the light guiding plate, and low luminance
of the backlight light source.

As can be seen in Patent Reference 3, when a flexible
substrate is used to connect with the power supply, and the
planar light source device is configured from the linear light
source device and a light guiding plate, the planar light source
device becomes bulky because there is the flexible substrate
portion, which is undesirable.

SUMMARY OF THE INVENTION

The purpose of the present invention is to solve the afore-
mentioned problems of the prior art by providing a linear light
source device that can be used to form the planar light source
device in a small size, and it is possible to efficiently suppress
warp of the linear light source device. As another purpose, the
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present invention provides a planar light source device with
the linear light source device arranged on the side surface of
the light guiding plate, so that it can suppress warp of the
linear light source device, enabling it to realize high lumi-
nance.

The first aspect relates to a linear light source device which
is to be arranged on a side surface of a light guiding plate to
form a planar light source device, comprising a wiring sub-
strate in a rectangular shape and having a wiring pattern
formed thereon, a plurality of light emitting elements
arranged on the wiring substrate in a longitudinal direction of
the wiring substrate and connected with the wiring pattern on
the wiring substrate, and a sealing resin that seals the light
emitting elements, wherein an external connection terminal is
arranged on a surface of the wiring substrate that is opposite
to a surface of the wiring substrate where the light emitting
element are arranged and in a central portion in the longitu-
dinal direction of the wiring substrate, and connected with the
wiring pattern.

The linear light source device may also have reflectors,
which are provided on the wiring substrate on the side where
the light emitting elements are arranged, and which are each
formed as two parts having slope surfaces facing each other
on one side and the other side in the longitudinal direction of
the wiring substrate, respectively, and which are formed sepa-
rated from each other such that the single light emitting ele-
ment or each of the a plurality of light emitting elements is
sandwiched by the two slope surfaces. Itis possible to upward
output the light emitted in the horizontal direction of the
wiring substrate at high efficiency with the aid of the reflec-
tors. When the reflectors are arranged, the sealing resin is
formed such that it buries the recession surrounded with the
two slope surfaces and the back surface of the wiring sub-
strate on the side where the light emitting elements are
arranged.

Connection of the wiring pattern with the external connec-
tion terminals may be carried out by arranging through-holes
on the wiring substrate and plating the inner wall of each
through hole with a metal, or by burying the entirety of the
through-holes with an electro-conductive metal. It is also
preferred that the external connection terminals have a struc-
ture free of spring elasticity.

The second aspect relates to the linear light source device
according to the first aspect, wherein there are also reflectors,
which are formed as two parts having slope surfaces facing
each other on one side and the other side in the longitudinal
direction of the wiring substrate, respectively, and which are
arranged separated from each other on the wiring substrate
such that the single light emitting element or each of the
plurality of light emitting elements is sandwiched by the two
slope surfaces; and the sealing resin is formed such that it
buries the recession surrounded with the two slope surfaces
and the outer surface of the wiring substrate where the light
emitting elements are arranged.

The third aspect relates to a planar light source device
including a light guiding plate, the linear light source device
described in the first and second aspect and arranged on the
side surface of the light guiding plate, and a connector in
contact with the external connection terminal of the linear
light source device; the connector is anchored pressing the
central portion in the longitudinal direction of the linear light
source device to the light guiding plate side, and the external
connection terminal and the connector are in contact with
each other.

The connector may have any structure as long as it can
make contact with the external connection terminal. Espe-
cially, a spring-shaped terminal is preferred. While making
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contact with the external connection terminal, it presses the
external connection terminal, so that it can indirectly press the
central portion in the longitudinal direction of the light emit-
ting device 10. Consequently, itis possible to correct the warp
of the linear light source device. There is no specific restric-
tion on the shape of the spring-shaped terminal, as long as it
has spring elasticity and the succeeding can make contact
with the external connection terminal while pressing it. For
example, the connector may have two parts on the positive
electrode side and the negative electrode side, respectively.
Each part may be made of a linear or plate-shaped metal
member in any of the following shapes: < shape, A shape, L
shape, semi-arc shape, spiral shape, etc. There is no specific
restriction on the configuration of the two parts of the external
connection terminal and the connector on the positive elec-
trode side and the negative electrode side. However, it is
preferred that the two parts are arranged side-by-side in the
longitudinal direction of the light emitting device 10 in order
to facilitate manufacturing and in consideration of the
arrangement space.

The fourth aspect relates to the planar light source device
according to the third aspect, wherein the connector is a
spring-shaped terminal.

According to the present invention, there is no need to use
a flexible substrate to connect the linear light source device
with the power supply, and it is possible to reduce the size of
the planar light source device. In addition, as the central
portion in the longitudinal direction of the linear light source
device is pressed towards the light guiding plate side so that
the external connection terminal and the connector are
brought in contact with each other, it is possible to correct the
warp of the linear light source device, and it is possible to
increase the light incidence efficiency as the light is incident
from the linear light source device into the light guiding plate,
and it is possible to increase the luminance of the planar light
source device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating the constitution of the
planar light source device in Embodiment 1.

FIG. 2 is a cross-sectional view illustrating the constitution
of the linear light source device 1.

FIG. 3 is a diagram illustrating the view of the linear light
source device 1 from the back side.

FIG. 4 is a diagram illustrating an example of the shape of
the spring-shaped terminal 31.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention will be explained in
the following sections with reference to the drawings. How-
ever, the present invention is not limited to the embodiments.

Embodiment 1

FIG. 1 is a diagram illustrating the configuration of the
planar light source device in Embodiment 1. As shown in FI1G.
1, the planar light source device includes a linear light source
device 1, a light guiding plate 2, and a frame 3. Here, the linear
light source device 1 is arranged such that it has its light
emitting direction towards the side surface of the light guid-
ing plate 2, and it is in contact with the side surface of the light
guiding plate 2. The frame 3 has a structure that has the light
guiding plate 2 and the linear light source device 1 inserted
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therein so that the position of the linear light source device 1
is anchored with respect to the light guiding plate 2.

The configuration of the linear light source device 1 will be
explained in the following texts in more detail. FIG. 2 is a
cross-sectional view illustrating the configuration of the lin-
ear light source device 1. FIG. 3 is a diagram illustrating the
linear light source device 1 as viewed in the oblique direction
from the back side (the side opposite to the light emitting
direction). As shown in FIGS. 2 and 3, the linear light source
device 1 in Embodiment 1 includes a slender rectangular-
shaped wiring substrate 10, light emitting elements 11
arranged in linear configuration on the wiring substrate 10,
reflectors 12 arranged on the wiring substrate 10 for each light
emitting element, and a sealing resin 13 that seals the light
emitting elements 11.

The wiring substrate 10 is a FR-5 substrate made of glass
cloth base material [and] bismaleimide triazine resin. One
may also use the FR-4 substrate made of glass cloth base
material [and] epoxy resin, or the like. A wiring pattern is
formed on the surface of the wiring substrate 10, and the
wiring pattern and the light emitting elements 11 are con-
nected with each other via bonding wires (not shown in the
figure). Here, the wiring substrate 10 has a slender rectangu-
lar shape.

Two through-holes 14 are arranged through and perpen-
dicular to the principal surface of the wiring substrate 10 at
the central portion in the longitudinal direction of the wiring
substrate 10. On the back surface 10a (the side opposite to the
side where the wiring pattern is formed, the side opposite to
the side where the light emitting elements 11 are arranged) of
the wiring substrate 10, and in the central portion in the
longitudinal direction of the wiring substrate 10, an external
connection terminal 17 (including two parts 17a, b on the
positive electrode side and negative electrode side, respec-
tively) is arranged, and the wiring pattern on the surface of the
wiring substrate 10 and the external connection terminal 17
are connected with each other via the through-holes 14.

The two parts 17a, b of the external connection terminal 17
are arranged side-by-side and separated from each other in the
longitudinal direction of the wiring substrate 10. In addition,
in Embodiment 1, one may also adopt a scheme in which the
external connection terminal 17 protrudes from the back sur-
face of the wiring substrate 10 with a height corresponding to
the thickness of the metal plate. One may also adopt a scheme
in which the metal plate is buried in the wiring substrate 10. In
this case, the surface of the metal plate may protrude upward
from the back surface 10a of the wiring substrate 10, or
coplanar with the back surface 104, or below the back surface
10a. Especially, it is possible to form a recession below the
back surface 10a. The spring-shaped terminal in contact with
the external connection terminal 17 is anchored by this reces-
sion, so that it is possible to prevent the spring-shaped termi-
nal from shifting to out of contact with the external connec-
tion terminal 17. In addition, the metal for burying the spring-
shaped terminal may be used as the external connection
terminal 17 as it is. In addition, the two parts 17a, b of the
external connection terminal 17 may not necessarily be
arranged side-by-side in the longitudinal direction of the wir-
ing substrate 10. They may also be arranged side-by-side in
the lateral direction. However, in order to facilitate manufac-
turing, it is preferred that they are arranged side-by-side in the
longitudinal direction.

The light emitting element 11 is a face-up-type LED made
of group III nitride semiconductors of blue light emission.
The light emitting elements 11 are arranged in plurality in a
straight line along the longitudinal direction of the wiring
substrate 10 on the wiring substrate 10. In addition, wiring
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pattern ofthe wiring substrate 10 and the n-electrodes, p-elec-
trodes (neither of which is shown in the drawing) of the light
emitting elements 11 are connected through the bonding wire
(not shown in the drawing).

Although the light emitting elements 11 are wired-bonding
to the wiring substrate 10 as the face-up type in Embodiment
1, the light emitting elements 11 may use a configuration of
flip chip type or that takes conduction in the vertical direction.

The reflectors 12 are arranged on the wiring substrate 10
and separated from each other by a groove 15 for each of light
emitting elements 11. The reflectors 12 may be made of the
following types of resin materials: polyphthalamide, liquid
crystal polymer, epoxy resin, silicone resin, etc. Each of the
reflectors 12 includes two parts 12a, b facing each other with
a light emitting element 11 sandwiched between them in the
longitudinal direction of the linear light source device 1. The
parts 124, b have slope surfaces 164, b that are inclined with
respect to the principal surface of the wiring substrate 10 on
the side of the light emitting elements 11. The slope surfaces
164, b have inclination angle such that the light from the light
emitting elements 11 is in the shape of V, looking from above.
As the result of the light of the light emitting elements 1 being
reflected upward by the slope surfaces 164, b, the luminance
of' the linear light source device 1 increases, and, at the same
time, it is possible to reduce the unevenness in the luminance.
The top portions of reflectors 124, b (the portions most away
from the wiring substrate 10 in the direction perpendicular to
the principal surface of the wiring substrate 10) are planes
(hereinafter to be referred to as the top surfaces of the reflec-
tors 12) parallel with the principal surface of the wiring sub-
strate 10. As shown in FIG. 1, the two parts 12a, b of the
reflector 12 are in the longitudinal direction of the wiring
substrate 10, and the cross-section taken in the direction per-
pendicular to the principal surface of the wiring substrate 10
is a trapezium defined by the following edges: a lower edge as
the edge that cuts the surface in contact with the wiring
substrate 10, an upper edge as the edge that cuts the upper
surface of the reflector 12 parallel with the lower edge, the
oblique edges as the edges that cut the slope surfaces 16a, b,
and edges perpendicular to the lower edge and the upper edge.

Each of the reflectors 12 is arranged for one light emitting
element 11 in Embodiment 1. However, one may also adopt a
scheme in which a reflector may be arranged for a plurality of
light emitting elements (e.g., 2 or 3 light emitting elements).
When a plurality of light emitting elements are arranged for
each reflector, the plurality of light emitting elements may be
arranged side-by-side along the longitudinal direction of the
wiring substrate. However, other scheme of configuration
may also be adopted.

The sealing resin 13 is a silicone resin with yellow phos-
phor mixed in it. It seals the light emitting elements 11.
However, one may also use epoxy resin or the like as the
sealing resin 13. While sealing resin 13 can protect the light
emitting elements 11 and the bonding wires, it can convert a
portion of the blue light emitted from the light emitting ele-
ments 11 to yellow light, so that the blue light and yellow light
are blended with each other to become white light. Also, the
sealing resin 13 is formed to fill up the recession surrounded
with the slope surfaces 16a, b of the reflectors 12 and the
wiring substrate 10 where the light emitting elements 11 are
arranged. After the sealing resin 13 bonds the silicone resin
with viscosity, it is subjected to heat treatment to be cured.
During the heat treatment, the silicone resin contracts, so that
a stress takes place in the wiring substrate 10, leading to warp
of the wiring substrate 10 that bends to a convex shape from
the assembling side of the light emitting elements 11 of the
wiring substrate 10 to the back side. With this stress, the linear
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light source device 1 warps to a convex shape towards the side
of the back side of the wiring substrate 10 (the side of the
surface on the side opposite to the side where the light emit-
ting elements 11 are arranged).

The sealing resin 13 may also be prepared by blending a
reflective material for diffusing the light from the light emit-
ting elements 11. Here, for example, the reflective material
may be made of silica grains or the like.

The following operation takes place when a voltage is
applied on the external connection terminal 17 of the linear
light source device 1. As the voltage is applied, current flows
via the wiring pattern of the wiring substrate 10 to the light
emitting elements 11. Blue light is emitted in a radiating
shape from the light emitting elements 11. A portion of the
light is irradiated via the sealing resin 13 upward, and another
portion goes through the sealing resin 13 to reach the slope
surfaces 16a, b of the reflectors 12, and the light is reflected by
the slope surfaces 16a, 5 upwards. Here, a portion of the blue
light is converted to yellow light by the yellow phosphor
blended in sealing resin 13. Consequently, the blue light and
the yellow light are blended to generate white light. In this
way, the blue light from the light emitting elements 11 is
converted to white light that diffuses upward. The light also
diffuses in a linear shape, as the light emitting elements 11 are
arranged in linear configuration. As a result, the linear light
source device 1 emits linear-shaped white light.

The linear light source device 1 will be explained in the
following sections in detail.

The light guiding plate 2 will be explained in the following
text. The light guiding plate 2 is a rectangular plate, and it is
made of acrylic resin, polycarbonate resin, or the like. The
linear light source device 1 is positioned on the side surface of
the light guiding plate 2, in contact with the side surface with
the light emitting direction towards the side surface of the
light guiding plate 2. The light incident into the light guiding
plate 2 is reflected from the interior, and it is output in the
direction perpendicular to the principal surface of the light
guiding plate 2. Consequently, it is possible to emit light in a
planar shape.

The frame 3 will be explained in the following text. The
frame 3 has a hollow portion for inserting the linear light
source device 1 and the light guiding plate 2. The linear light
source device 1 and the light guiding plate 2 are inserted in the
hollow portion, and the linear light source device 1 contacts
the side surface of the light guiding plate 2. The orientation of
the linear light source device 1 is such that the light emitting
direction is oriented towards the side surface of the light
guiding plate 2. Also, the frame 3 has a portion 3« that extends
to the side of the back surface 10a of the linear light source
device 1 (the side opposite to the side of the light guiding plate
2), and, in this portion 3a, a spring-shaped terminal 31 is
arranged that is pressed to contact the external connection
terminal 17 arranged on the back surface 10a of the wiring
substrate 10 of the linear light source device 1.

The spring-shaped terminal 31 has parts 31a, 315 corre-
sponding to the positive electrode side and negative electrode
side, respectively. The two parts 31a, 315 of the spring-
shaped terminal 31 are arranged facing the two parts 174, b of
the external connection terminal 17, respectively. The two
parts 31a, 315 of the spring-shaped terminal 31 are in contact
with the two parts 17a, b of the external connection terminal
17, respectively, and they are pressed by the spring elasticity.
There is no restriction on the structure of the parts 31a, 315 of
the spring-shaped terminal 31, as long as the structure has the
spring elasticity. For example, it may be made of a linear or
sheet shaped metal material in < shape, A shape, L shape,
semi-arc shape, spiral shape, etc. FIG. 4 is a diagram illus-
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trating an example of the spring-shaped terminal 31. As
shown in FIG. 4(a), the spring-shaped terminal 31 is made of
a wire shaped metal material folded in < shape. The spring-
shaped terminal 31 shown in FIG. 4(b) is made of wire shaped
metal material folded to A shape. The spring-shaped terminal
31 shown in FIG. 4(c) is made of a wire shaped metal material
folded to L shape.

For the planar light source device in Embodiment 1
explained above, while the linear light source device 1 is
anchored on the side surface of the light guiding plate 2 by
frame 3, it is brought in contact with the external connection
terminal 17 of the linear light source device 1 by the spring-
shaped terminal 31 arranged on frame 3, and the central
portion in the longitudinal direction of the wiring substrate 10
is pressed. As a result, warp of the linear light source device 1
is corrected, and the light incidence efficiency for the light
incident from the linear light source device 1 to the light
guiding plate 2 is increased, so that it is possible to increase
the luminance of the planar light source device in Embodi-
ment 1. It is also possible to reduce the size of the planar light
source device, because no flexible substrate is used to connect
the linear light source device and the power supply as would
be adopted in the prior art.

There are four reflectors 12 of the linear light source device
1 in Embodiment 1. A light emitting element is arranged for
each of reflectors 12. However, the number of the reflectors 12
is not limited to four. Here, it is preferred that the number of
the reflectors 12 be an even number. If the number is an odd
number, the external connection terminal 17 would be posi-
tioned facing the light emitting element 11. Consequently, for
the light emitting element 11 at the opposite position, the
pressure rises due to pressing of the spring-shaped terminal,
so that cutoff of the bonding wires and other troubles may take
place. On the other hand, when the number of the reflectors 12
is an even number, groove 15 is formed at the position facing
the external connection terminal 17, so that the pressure on
the light emitting elements 11 is not increased due to pressing
of the spring-shaped terminal.

Blue light LEDs are used as the light emitting elements 11
of'the linear light source device 1, yellow phosphor is used as
the phosphor blended in the sealing resin 13, and white light
is emitted from the linear light source device 1 in Embodi-
ment 1. However, the light color of the light emitting elements
11 and the color of the phosphor are not limited to the afore-
mentioned types. For example, one may also adopt a scheme
in which blue light LEDs are used as the light emitting ele-
ments, and two phosphors, that is, red phosphor and green
phosphor, are used as the phosphors blended in the sealing
resin 13, so that the white light is emitted from the linear light
source device 1. As other schemes that may also be adopted,
there are two light emitting elements, that is, a blue light LED
and the green light LED, arranged in each of reflectors 12, and
ared phosphor is used as the phosphor blended in the sealing
resin 13; or two LEDs, that is a blue light LED and the red
light LED, are arranged in each of reflectors 12, and a green
phosphor is used as the phosphor blended in the sealing resin
13; or, three LEDs, that is, a blue light LED, a green light
LED, and a red light LED, are arranged in each of reflectors
12, so that the light emitted from the linear light source device
1 is white light.

The linear light source device 1 is arranged on one side
surface of the light guiding plate 2 in Embodiment 1. How-
ever, one may also adopt a scheme in which two or more side
surfaces have the linear light source devices arranged on them
to form the planar light source device.

The reflectors 12 are used in Embodiment 1. However, one
may also adopt a scheme in which reflectors 12 are not
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arranged, and the structure only has the light emitting ele-
ments 11 sealed by the sealing resin 13.

The linear light source device of the present invention is
combined with a light guiding plate to form a planar light
source device that can be adopted as the backlight light source
for cell phones, digital cameras, and other small size liquid
crystal display panels.

What is claimed is:

1. A linear light source device which is to be arranged on a
side surface of a light guiding plate to form a planar light
source device, comprising:

a wiring substrate in a rectangular shape and having a

wiring pattern formed thereon;

a plurality of light emitting elements arranged on a first
surface of the wiring substrate in a longitudinal direction
of the wiring substrate and connected with the wiring
pattern on the wiring substrate; and

a sealing resin that seals the light emitting elements,

wherein an external connection terminal is arranged on a
second surface of the wiring substrate that is parallel to
the first surface of the wiring substrate where the light
emitting elements are arranged,

wherein the external connection terminal is arranged in a
central portion of the second surface in the longitudinal
direction of the wiring substrate such that a first distance
between a center point of the wiring substrate and the
external connection terminal is less than a second dis-
tance between the center point and an edge on a width
side of the wiring substrate, and

wherein the external connection terminal is connected with
the wiring pattern,

the linear light source device further comprising a connec-
tor that is electrically connected to the external connec-
tion terminal by pushing the connector toward the exter-
nal connection terminal so that a warp of the wiring
substrate is modified.

2. The linear light source device according to claim 1,

further comprising:

reflectors configured as two parts having slope surfaces
facing each other on one side and the other side in the
longitudinal direction of the wiring substrate, respec-
tively, and which are arranged separated from each other
on the wiring substrate so that the single light emitting
element or each of the plurality of light emitting ele-
ments is sandwiched by the two slope surfaces,

wherein the sealing resin is formed such that it buries a
recession surrounded with the two slope surfaces and the
surface of the wiring substrate where the light emitting
elements are arranged.

3. The linear light source device according to claim 1,

further comprising:

through-holes which are arranged through and perpendicu-
lar to the first surface of the wiring substrate at the
central portion in the longitudinal direction of the wiring
substrate.

4. The linear light source device according to claim 1,

further comprising:

through-holes which are arranged through and perpendicu-
lar to the first surface of the wiring substrate at the
central portion in the longitudinal direction of the wiring
substrate,

wherein the external connection terminal includes a posi-
tive electrode side and a negative electrode side each of
which correspond to a through-hole of the through-
holes, and

wherein the through-holes electrically connect the wiring
substrate and the external connection terminal.
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5. The linear light source device according to claim 1,
wherein the external connection terminal is disposed between
adjacent light emitting elements of the plurality of light emit-
ting elements in the longitudinal direction.

6. The linear light source device according to claim 1,
wherein the through-holes are disposed between adjacent
light emitting elements of the plurality of light emitting ele-
ments in the longitudinal direction.

7. The linear light source device according to claim 1,
wherein the external connection terminal protrudes from the
second surface of the wiring substrate.

8. The linear light source device according to claim 1,
wherein the external connection terminal includes two parts
arranged side-by-side disposed between adjacent light emit-
ting elements of the plurality of light emitting elements in the
longitudinal direction.

9. The linear light source device according to claim 1,
further comprising:

a plurality of reflectors arranged on the wiring substrate
corresponding to the light emitting elements, respec-
tively, each of which includes two parts, a first part of the
two parts having a slope surface on one side which
slopes downwardly in a first direction and a second part
of the two parts having a slope surface which slopes
downwardly in a second direction, the slope surface of
the first part and the slope surface of the second part
facing each other in the longitudinal direction of each
light emitting element,

wherein the external connection terminal is disposed
between the first part which has the slope surface which
slopes downwardly in the first direction of a first reflec-
tor of the reflectors and the second part having the slope
surface which slopes downwardly in the second direc-
tion of a second reflector of the reflectors which is adja-
cent to the first part of the first reflector in the longitu-
dinal direction.

10. The linear light source device according to claim 1,

further comprising:

a plurality of reflectors arranged on the wiring substrate
corresponding to the light emitting elements, respec-
tively, each of which includes two parts, a first part of the
two parts having a slope surface on one side which
slopes downwardly in a first direction and a second part
of the two parts having a slope surface which slopes
downwardly in a second direction, the slope surface of
the first part and the slope surface of the second part
facing each other in the longitudinal direction of each
light emitting element; and

through-holes which are disposed between the first part
which has the slope surface which slopes downwardly in
the first direction of a first reflector of the reflectors and
the second part having the slope surface which slopes
downwardly in the second direction of a second reflector
of the reflectors which is adjacent to the first part of the
first reflector in the longitudinal direction,

wherein the through-holes electrically connect the wiring
substrate and the external connection terminal.

11. The linear light source device according to claim 1,

further comprising:

a plurality of reflectors arranged on the wiring substrate
corresponding to the light emitting elements, respec-
tively, each of which includes two parts, a first part of the
two parts having a slope surface on one side which
slopes downwardly in a first direction and a second part
of the two parts having a slope surface which slopes
downwardly in a second direction, the slope surface of
the first part and the slope surface of the second part
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facing each other in the longitudinal direction of each
light emitting element, an upper surface of the first part
which has the slope surface which slopes downwardly in
the first direction of a first reflector of the reflectors being
co-planar with an upper surface of the second part hav-
ing the slope surface which slopes downwardly in the
second direction of a second reflector of the reflectors
which is adjacent to the first part of the first reflector in
the longitudinal direction.

12. The linear light source device according to claim 1,

further comprising:

a plurality of reflectors arranged on the wiring substrate
corresponding to the light emitting elements, respec-
tively, each of which includes two parts, a first part of the
two parts having a slope surface on one side which
slopes downwardly in a first direction and a second part
of the two parts having a slope surface which slopes
downwardly in a second direction, the slope surface of
the first part and the slope surface of the second part
facing each other in the longitudinal direction of each
light emitting element, an upper surface of the first part
which has the slope surface which slopes downwardly in
the first direction of a first reflector of the reflectors and
an upper surface of the second part having the slope
surface which slopes downwardly in the second direc-
tion of a second reflector of the reflectors which is adja-
cent to the first part of the first reflector in the longitu-
dinal direction being parallel with the first surface.

13. The linear light source device according to claim 1,

further comprising:

a plurality of reflectors arranged on the wiring substrate
corresponding to the light emitting elements, respec-
tively, each of which includes two parts, a first part of the
two parts having a slope surface on one side which
slopes downwardly in a first direction and a second part
of the two parts having a slope surface which slopes
downwardly in a second direction, the slope surface of
the first part and the slope surface of the second part
facing each other in the longitudinal direction of each
light emitting element, an upper surface of the first part
and an upper surface of the second part being parallel to
the first surface.

14. The linear light source device according to claim 1,

further comprising:

a plurality of reflectors arranged on the wiring substrate
corresponding to the light emitting elements, respec-
tively, each of which includes two parts, a first part of the
two parts having a slope surface on one side which
slopes downwardly in a first direction and a second part
of the two parts having a slope surface which slopes
downwardly in a second direction, the slope surface of
the first part and the slope surface of the second part
facing each other in the longitudinal direction of each
light emitting element, an upper surface of the first part
which has the slope surface which slopes downwardly in
the first direction of a first reflector of the reflectors being
co-planar with an upper surface of the second part hav-
ing the slope surface which slopes downwardly in the
second direction of a second reflector of the reflectors
which is adjacent to the first part of the first reflector in
the longitudinal direction.

15. A planar light source device, comprising:

a light guiding plate;

the linear light source device according to claim 1 and
arranged on the side surface of the light guiding plate;
and
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a connector in contact with the external connection termi-
nal of the linear light source device,
wherein the connector is anchored pressing the central
portion in the longitudinal direction of the linear light
source device to the light guiding plate side,
wherein the external connection terminal and the connec-
tor are in contact with each other, and
wherein the connector is electrically connected to the
external connection terminal by pushing the connector
toward the external connection terminal so that a warp of
the wiring substrate is modified.
16. The planar light source device according to claim 15,
wherein the connector includes a spring-shaped terminal.
17. A linear light source device which is to be arranged on
a side surface of a light guiding plate to form a planar light
source device, comprising:
a wiring substrate in a rectangular shape and having a
wiring pattern formed thereon;
aplurality of light emitting elements arranged on a princi-
pal surface the wiring substrate in a longitudinal direc-
tion of the wiring substrate and connected with the wir-
ing pattern on the wiring substrate; and
a sealing resin that seals the light emitting elements,
wherein an external connection terminal is arranged on a
back surface of the wiring substrate that is opposite to
the principal surface of the wiring substrate where the
light emitting elements are arranged,
wherein the external connection terminal is arranged in a
central portion of the second surface in the longitudinal
direction of the wiring substrate such that a first distance
between a center point of the wiring substrate and the
external connection terminal is less than a second dis-
tance between the center point and an edge on a width
side of the wiring substrate, and
wherein the external connection terminal is connected with
the wiring pattern,
the linear light source device further comprising a connec-
tor that is electrically connected to the external connec-
tion terminal by pushing the connector toward the exter-
nal connection terminal so that a warp of the wiring
substrate is modified.
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18. The linear light source device according to claim 17,
further comprising:

a plurality of reflectors arranged on the wiring substrate
corresponding to the light emitting elements, respec-
tively, each of which includes two parts, a first part of the
two parts having a slope surface on one side which
slopes downwardly in a first direction and a second part
of the two parts having a slope surface which slopes
downwardly in a second direction, the slope surface of
the first part and the slope surface of the second part
facing each other in the longitudinal direction of each
light emitting element; and

through-holes which are disposed between the first part
which has the slope surface which slopes downwardly in
the first direction of a first reflector of the reflectors and
the second part having the slope surface which slopes
downwardly in the second direction of a second reflector
of the reflectors which is adjacent to the first part of the
first reflector in the longitudinal direction,
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wherein the through-holes electrically connect the wiring
substrate and the external connection terminal.

19. The linear light source device according to claim 17,
further comprising:
through-holes which are arranged through and perpendicu-
lar to the first surface of the wiring substrate at the
central portion in the longitudinal direction of the wiring
substrate,

wherein the external connection terminal includes a posi-
tive electrode side and a negative electrode side each of
which correspond to a through-hole of the through-
holes, and

30

wherein the through-holes electrically connect the wiring

35 substrate and the external connection terminal.

20. The linear light source device according to claim 17,
wherein the external connection terminal is disposed between
adjacent light emitting elements of the plurality of light emit-

4o ting elements in the longitudinal direction.

#* #* #* #* #*



